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November 13, 1987 ATRP-T-77
Performance of Proposed EDTV and HDTV Systems

Ezecutive Summary

In this note, the performance of the principal schemes that have been proposed
for Advanced Television Systems is analyzed. The results of the analysis are tabulated
and displayed graphically, with additional comments. Performance parameters
included are spatial resolution in fixed and moving areas for both luminance and
chrominance, bandwidth requirements, degree of compatibility, probable performance
under multipath and low SNR conditions, and receiver complexity. In some cases
specific advantages and disadvantages are pointed out.

Basic Assumptions .

In the following analysis, we have assumed that the resolution is limited primarily by the
scanning standards and the channel bandwidth, and in some cases by the amplifier bandwidth.
Camera resolution is not taken into account. The actual resolution achieved will be less than
shown, with the reduction being larger for the higher-resolution systems. The vertical resolu-
tion in lines/picture height (Iph) is set equal to the number of active lines for systems that use
double the number of lines, progressively scanned, in the display as compared with the channel
signal. Where the display is at the same standards as the channel, the resolution is assumed to
be .7 times this figure, and if the display is progressively scanned with the same number of
lines or interlaced with twice the number of lines, the ratio is taken to be .85. The horizontal
resolution in pels/picture width (ppw) is taken to be twice the bandwidth times the active line
time. All frequency-plane figures are to the same scale.

There is some uncertainty in the calculations, because none of the systems is decribed pre-
cisely and completely in the literature. In the case of systems that use diagonal sampling,
there is also some uncertainty in the combined effect of the diagonal filtering, subsampling, and
subsequent transmission through a low-pass filter whose bandwidth is less than the Nyquist
bandwidth for the given sampling rate. No large errors are believed to exist in the charts, how-

ever.

Iredale (Del Rey) System (not shown)

This system claims an area resolution of three times that of NTSC. Starting with a signal
of this high resolution, subsampling produces a signal (with aliasing) that has NTSC scanning
standards and can be viewed on a standard receiver. The special receiver uses a frame store to
reconstruct the high resolution picture. As described in the paper, the EDTV receiver is
exactly like MUSE, but without even the minimal motion adaptation of the latter. The com-
patible signal shows the aliasing as 10 Hz flicker around sharp edges. The flicker can be
reduced by a certain amount of prefiltering, which would reduce the SNR of the EDTV image.
Moving objects would expect to be blurred by the subsampling, as in MUSE, but probably to a
larger degree because of the lack of motion-adaptive interpolation.
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